Chief Surgeon, American Hospital in Britaini METALS of many kinds have been used in bone surgery ever since aseptic technique allowed such surgery to be undertaken; and fixation of the fragments of a compound fracture by nails, screws or wires was not unknown long before anyone dared to make a simple fracture into a compound one. Since the feasibility of operating upon fractures was demonstrated-notably by Lane, of course-innumerable plates, nails and other fixative devices have been designed and used, the majority of these in the earlier days being made out of the then commonly obtainable steels which in later years have been replaced largely by various newer alloys. Many plates became loose, as the screws used to fasten them in place frequently worked out of the bone and no longer served their function. This loosening wvas usually attributed to infection, and the subsequent necrosis of bone around the metal was thought to be due mainly to this and probably to a lesser extent to pressure. The design of the plates and screws also shared in the blame at times. It is true that some of the older steel plates have remained firmly in position for many years, causing no reaction, but the fact remains that a very high percentage of plates have caused irritative bone changes and have had to be removed later, frequently even before their function had been accomplished. As a result then of clinical experience, sometimes disastrous, many men experimented with new steels and alloys, and the types of screws and plates were repeatedly modified on the principle that infection was not the basic reason for the failures that occurred. In 1924, Zierold published a detailed report on the reaction of bone to various metals in experirtental animals and concluded that stellite, an alloy of cobalt, chromium, tungsten and iron, was the least irritating to bone and showed in itself fewer changes in the body than any of the other metals that he worked with. Various so-called stainless steels appeared about this time which were proved to cause little reaction in the body tissues, and, as they combined with this property, strength and ability to be machined, their use rapidly spread, and to-day most bone plates, screws, and pins are made of some form of this ferrous alloy. With the help of the United States Bureau of Standards, a committee of the American College of Surgeons selected vanadium steel as the type best used in manufacturing these app [iances, but, in 1936, Jones and Liebmann, in a series of well-controlled experiments, were able to show that a high nickel low chromium steel was more satisfactory. With it the reaction of bone and the corrosive response of the metal seemed to be at a minimum.
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In this same year Venable and Stuck, while searching for an ideal non-irritating metal, had vitallium suggested to them by a dentist who, with many of his profession, had been using this new alloy for dentures for some vears.
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This metal was first cast in 1929 as an alloy of chromium, cobalt and molybdenum which is very closely related to the stellite which Zierold used in his experiments. Venable and his associates approached the problem from an entirelv new angle and investigated for the first time the electrolytic action of various metals in the bodv and found that this action was probably the cause of most of the erosion taking place in bone. By their ingenious and carefully planned experiments they shoived that vitallium is electrically neutral and is the most silent " of all the metals and alloys which have been used in the human body. Further experiments and clinical use since then have shown that it is not affected bv the body tissues and therefore is not susceptible to corrosion and that it has no effect on the callus nor does it interfere with bone regeneration.
With these results in mind, surgeons, especiallv in the United States, have been using more and more vitallium in their bone and joint work, always being limited by the fact that the metal cannot be machined or bent, except to a very slight degree, but that all devices made from it must be cast, including the screws. The use is largely limited to bone plates and screws, but various other applications have been found in such things as plates for covering defects in the skull, flanged nails for fractures of the neck of the femur and cups for covering the ends of bones in arthroplasty. Bone grafts are now frequently held in place with vitallium screws, and fractures of many types may be held bv screws of various lengths made of the same metal without the use of plates. Subsequent removal of the metal appears unnecessary. Some surgeons have applied vitallium plates to acute compound fractures which are potentially infected, in order to hold the fragments in alignment and give adequate fixation when no other method seemed feasible, the closed plaster being used thereafter. I have had only slight personal experience with this, but I feel that the metal, on account of its complete inactivity in the tissues, may lend itself to this use in some cases, especially in conjunction with chemotherapv. Because of this lack of reaction around the metal many bizarre uses for it also have been devised, although its usefulness is not to be judged bv these but by its application to recognized surgical procedures, and I believe it has found a well-deserved place in orthopxedic surgery.
Smith-Petersen, who is responsible for this use of vitallium, had for many vears been djoing arthroplasties of the hip by placing inert glass moulds between the new joint surfaces to prevent re-ankvlosis, and he found that the surfaces became covered with a firm, smooth tissue which looked like articular cartilage and under the microscope gave the appearance of hvaline cartilage. Some of the moulds broke, and after experimenting with several otlher nmaterials he finally devised a mould made from vitallium. Since 1938 cups of this material have been used in many cases bv surgeons interested in this work, with good results on the whole. As glass gave wvay to vitallium, so vitallium is being superseded with some surgeons by moulds made from one of the new plastics, and time alone will show whether this substitution is efficient. The basic principle of the operation does not, of course, rest on the use of vitallium, as such, but has its foundation on the use of an inert, inactive, substance between the freshened bone ends to prevent reankvlosis. To date, vitallium seems to be the best for this purpose. I have had occasion to examine two femoral heads and microscopic sections from them after this operation; the first in a case where the patient had been wvalking for nearly six months and a replacement of a defective cup was necessary; ani the second one a month after operation where no weight-bearing and very little motion had taken place on account of the condition of the patient, who died at the end of this time. In neither of these did we find the cartilage mentioned by Smith-Petersen and it is probable that its development depends on longer use of the hip, as one of his two specimens was twentvone months post-operative and the other twenty-five months. The cup in my six months' case had to be prised from the neck of the femur, all the motion taking place between the cup and the acetabulum. Upon removal of the cup a beautifullv shaped, smooth bluish surface was exposed which appeared to be cartilaginous but wvhich was covered by a very thin membrane extending in from the capsule. Similar findings were present on the surface of the acetabulum. A block of bone removed from the centre of the head when examined microscopically, however, showed no cartilage but merely a thin, dense fibrous layer over compact bone. In the second case, the cup was still loose and the stump of the neck was rounded and smooth with irregular islands of what appeared to be cartilage scattered over its surface. Histologicallv, however, no cartilage was found and the surface was covered with organizing fibrous tissue overlving the bonv trabeculae which showed 31 Section of Orthopcedics 781 atrophy near the surface. These two observations seem' to show that extended use of the joint is required before cartilaginous tissue is formed and that probably several years must pass before the final result is obtained. Although it is planned to allow the vitallium cup to remain in place, a second operation for its removal two to three years later might prove to result in a better hip.
As I have already suggested, complications arise in a few cases after cup arthroplasty as might be expected, but these are usually not serious and are frequently due to poor judgment or improper surgical technique. I have seen one hip which dislocated during the first twenty-four hours after operation. In my most interesting case a defective cup split, the only instance reported so far, and the pathology of which I have already described. The patient was a young medical student who was operated upon for a painful hip which followed five years after a traumatic dislocation with immediate reduction. Aseptic necrosis of the head of the femur developed three years later and the head became markedly distorted and flattened with resultant disabling symptoms. Six months after the operation the patient had about three-fourths of the normal range of motion and no pain. Shortly after this his joint started to ache and a few days later he had sudden pain on the slightest motion. Radiographs showed the cup to be split from its rim upward toward the apex for about three-fourths of an inch. The hip was re-operated upon, the condition already described fttnd after excision of a very thick capsule, and a new cup placed over the neck of the femur with an excellent result to date. The thickness of this new capsule led one to believe that it was responsible for some at least of the limitation of motion. As a result of this case, the vitallium moulds are now tested for any defects or weakness before leaving the factory. The indications for the use of the vitallium cup are those for arthroplasty of the hip by any method, and in addition many cases of arthritis and joint deformity which ordinarily might be arthrodesed or osteotomized can be better treated by 'this method.
Ithe operation although long is not particularly difficult as a ru'le, and post-operative pain is surprisingly little in most cases. A detailed description of the operation has already been published, but it must be emphasized that the cup should fit loosely on the neck of the femur, so that motion can take place not only between it and the acetabulum but also beneath it and thus assist in the formation of the new weight-bearing 782 Proceedings of the Royal Society of Medicine 32 surface. That it may become tightly attached to the neck later was demonstrated in the case just mentioned which was re-operated upon. The post-operative treatment is very important and is directed towards obtaining early motion but must in no way interfere with the healing of the wound. The extremity is immediately put up into balanced traction, and even the day following operation a little swinging motion can be attempted. This motion is increased gradually and after two weeks is assisted by passive swinging and abduction and adduction on a board with the heel bound on to a roller skate if possible. A stationary bicycle is also very useful later on, and protected weight-bearing can be started in five to eight weeks if the bone in the neck of the femur was not too atrophied or cystic in character at the time of operation. It is a mistake, I believe, as with all arthroplasties, to expect or force too much motion at the start; this must be allowed to devel9p by continuous exercise and use. One does not expect to get a full range of action, but a varying degree can be obtained, depending on the patient and the character of the lesion, and this motion is usually remarkably free from pain.
I have performed this operation three times since coming to England, one of the patients aged 61 being poorly chosen and dying within a month of a gangrenous bladder so that the case was a definite failure. The second case was operated upon through the courtesy of Mr. Pridie on March 16 of this year for an osteoarthritis of the right hip ( fig. 1 ). Her chart shows that no morphine was needed after the first night and that on May 31, two and a half months following operation, she had active flexion for 550 from the straight 'position 'and 150 more when assisted. Abduction and adduction were reported to be 250 and 400 respectively' It is much too soon to know what the end-result will be. The third patient had what was apparently a congenitally insufficient hip with symptoms of limp and pain since she w'as 16. At the age of 44 she could no longer walk without great pain. An arthroplasty was performed on May 16, and a somewhat deeper acetabulum was reamed out although the thinness of the ilium prevented the construction of a proper socket. Balanced traction was applied and the patient had no morphia aftir the first night. She is now standing but the range of motion is still markedly limited. On account of the long duration of the deformity in external rotation-and this is true with many cases-it was impossible at the time of operation to overcome this position of the thigh, and internal rotation is absent.
CONCLUSIONS
(1) Vitallium appears to be a metal which is as inert and "silent" in the body as any alloy yet in use.
(2) When used in any form, plates, screws, motilds, &c., it need not be removed later.
(3) Vitallium cup arthroplasty has a definite place in orthopaedic surgery as a reconstructive measure in ankylosing and deforming lesions.of the hip-joint.
Sulphathiazole in the Treatment of War Wounds By JANIES T. HEYL, M.D. TEN months ago we left the United States at a peak of a clinical enthusiasm for sulphathiazole as chemotherapy for infectious dis'eases, an enthusiasm which, as American literature indicates, has now moved on to sulphadiazine. This preference for sulphathiazole was based at the time on four claims:
(1) That in vitro low concentrations were. ten times as potent as sulphanilamide in inhibiting streptococci.
(2) That clinically it was at least equal to sulphanilamide and sulphapyridine in those infections in Which they had been found effective.
(3) That it was less disagreeable to the patient and produced fewer toxic symptoms.
(4) That it was effective in mouse protection tests against staphylococci. It was our privilege to bring over a supply of the drug. We have used it in eighty-three cases of injury, mostly associated with compound fractures, all but eight cases being
